INTRODUCTION
Fetal Alcohol Spectrum Disorder -FASD refers to a set of conditions resulting from pre-natal exposure to alcohol due to maternal consumption of the substance during pregnancy (1) . The term FASD encompasses different clinical subgroups depending on the condition and the degree of compromise, while Fetal Alcohol Syndrome -FAS is the most compromised subgroup with this clinical condition (2, 3) , characterized according to the diagnostic triad: (1) deficits in growth, (2) facial characteristics, and (3) Central Nervous System (CNS) impairments invariably associated with gestational exposure to alcohol.
Damage caused by alcohol varyingly compromise different aspects of neurodevelopment. In individuals with FASD, there have been frequent reports of deficits in problem-solving abilities, abstraction and elaboration of concepts (4) , executive functions -particularly visuospatial (5) -, verbal and non-verbal working memory deficits (6, 7) , variable socio-behavioral impairment (8, 9) , and significant impairment in social and language skills that tends to be persistent thoughout life (10) . The language impairments described in the literature by studies with individuals with FASD are quite heterogeneous, both in terms of type and degree of compromise (11) . Such compromise is frequently characterized by significant deficits in language comprehension (12) (13) (14) (15) . The studies investigating language production of individuals with FASD reported impaired phonological component (15) , reduced expressive vocabulary for the age (12, (16) (17) (18) (19) , production of vague, irrelevant, and inaccurate utterances (17) ; difficulties to elaborate concepts and production of ambiguous statements (13, 14) , as well as increased frequency of hesitancy and silent pauses, which indicate significant difficulties to organize the story narrative scheme and use appropriate syntactic and semantic structures throughout the narrative (19) . Oral language impairments, particularly syntactic and semantic components, have been described as the most affected ones in FASD (2) . These changes were described in the studies focusing on assessment of spoken language by means of standardized language tests (16) , as well as in those which prioritized naturalistic samples of spoken language, such as story narration (13, 14, 17, 19) . Studies on the oral narrative of populations with FASD have been conducted and have shown the relevance of narrative performance for prognostic discussions, as well as for the identification of individuals with FASD at school age from specific measures for analysis of narrative coherence and cohesion (13) . Among the microstructural aspects of narrative, nominal agreement and referential cohesion mistakes are the most recurrent narrative difficulties of individuals with FASD, which help to distinguish narrative performance in their peers with typical development (14, 20) . In addition, based on a study conducted, it seems that FASD phenotype manifestations present a significant association with the referential cohesion mistakes observed in these individuals' oral narrative. Upon data analysis, the increase in narrative cohesive problems presented an association with the severity of the specific diagnostic items investigated (presence of facial characteristics and CNS impairment) by the 4-Digit Diagnostic Code (20) .
As shown, it is noted that, although some studies reported clinical manifestations that signal the difficulties presented by individuals with FASD in oral narrative, as to the microstructural aspects of narrative (13, 14, 17) and fluency of spoken language (19) , little is known about the aspects that refer to the macrostructural dimension and global coherence of narrative. Also, although the association between the microstructural aspects (referential cohesion) of narrative and the items of the 4-Digit Diagnostic Code (facial characteristics and CNS impairment) has been reported as part of the FASD phenotype (20) , such findings are still to be further explored.
Thus, the objective of this study was to investigate and compare the oral narrative of individuals with Fetal Alcoholic Spectrum Disorder (FASD) to individuals with typical language development (TLD) and correlate oral narrative performance with the score of the 4-Digit Diagnostic Code (growth deficit, facial characteristics, CNS impairment, and alcohol consumption during pregnancy).
METHODS

Individuals
individuals diagnosed with Fetal Alcoholic Spectrum
Disorder (FASD) participated in this study and were compared to 20 individuals with Typical Language Development (TLD). The individuals were similar in gender, chronological age, and socioeconomic level. Each group (FASD and TLD) was composed of 12 female individuals (60%) and 8 male individuals (40%) with chronological age between 6 and 16 years (M=10.7; SD= 3.33). The socioeconomic classification of participants was similar, varying between classes A2 and D.
In order to perform the diagnostic classification of participants with FASD, a clinical geneticist applied the 4-Digit Diagnostic Code (21) . This is a tool developed by University of Washington FAS Diagnostic and Prevention Network to help diagnose FASD conditions. The instrument provides greater accuracy of clinical diagnosis based on a quantitative scale of risk signals structured according to the diagnostic triad and adding the confirmation of maternal alcohol use, that is: (1) growth deficits; (2) facial characteristics; (3) CNS impairment; and (4) alcohol consumption during pregnancy.
The inclusion criteria determined for the participants in the FASD group were: (1) having the diagnosis of FASD confirmed by a clinical geneticist; (2) not presenting a history of drug use simultaneously with alcohol consumption during pregnancy; (3) presenting a diagnostic classification based on the 4-Digit Diagnostic Code (21) ; (4) presenting auditory thresholds within the normal parameters, below 25 dBNA; (5) presenting intelligible speech that ensured the evaluator's access to the content of oral narrative (words or utterances); (6) presenting a sample of oral narrative in accordance with the minimum structural criteria of a story narrative that could be assessed as to macrostructural aspects predicted in this study.
The presentation of a setting (reference to space, time, and an introduction of characters) and one or more episodes was adopted as the concept of the story-type narrative. An episode is formed by three basic elements: a problem, the attempts to solve the problem, and a consequence of the problem (22) . Presence of conventional markers signalizing the beginning of a story (e.g. Once upon a time...) and its ending (e.g. ...and they lived happily ever after.); thus, a beginning, middle, and end (23) . The inclusion criteria for the TLD group were the absence of: (1) clinical signs suggesting syndromic condition of genetic or environmental etiology (e.g. rubella, toxoplasmosis, alcohol, drugs); (2) history of psychiatric or neurological conditions; (3) impairment in neuromotor, cognitive, and language development; and (4) presenting a sample of oral narrative in accordance with the minimum criteria of story narration.
Procedures
This study was approved by the Research Ethics Committee-CEP (Process number 0442/2012), and participation of individuals was authorized by parents and/or legal guardians upon signing the Informed Consent.
In order to elicit the oral narrative, the story book Frog, where are you? (24) was used. This book is composed of 24 scenes in black and white, without written words. All of the narrations were recorded by means of software Praat (version 5.2.01). All of the narratives were fully transcribed for further analysis of macro and microstructural aspects adopted in this study.
The measures referring to the macrostructural aspects of the narrative included the presence of typical structural elements and linguistic markers in the story scheme, according to Gramática de Histórias [Grammar of Stories] (22) . The narratives were punctuated and analyzed based on the presence of information referring to five structural elements: (1) setting, (2) theme, (3) plot, (4) misadventure, and (5) resolution, as proposed by Rossi et al. (25) , in order to determine a partial score, for each element analyzed, and a global score. The narrative's global score was determined from the addition of partial scores, where the maximum score allowed was 31.
The global coherence analysis of the narrative was conducted based on the proposal by Spinillo and Martins (26) , which consider as analysis parameters the maintenance of main characters and the theme/topic thoughout the narrative, the main event/plot, or situation-problem, and outcome. From this information, narratives were classified at four increasing levels of complexity that indicate the global coherence levels of the story.
The microstructural aspects analyzed were defined based on the proposals of Justice et al. (27) and Miller and Iglesias (28) , which include: measure of linguistic productivity of the narrative, referring to the total number of words, total number of different words, and the number of communicative units of words; and measures of linguistic complexity of the narrative, which include lexical diversity, mean length of communication units in words, and number of complex communication units.
In order to analyze the linguistic productivity and complexity in terms of utterances, this study adopted segmentation of the narrative into communicative units named "Communication Units -C-units". Each Communication Unit corresponds to a main clause (syntactically independent) and all of its dependent clauses present throughout the entire sample (28) .
The data obtained were statistically analyzed. For comparison of continuous variables non compliant with normality, the non-parametric test Mann-Whitney was used to compare two independent samples (FASD and TLD). For analysis of correlation between two variables 4 digits, the Spearman correlation coefficient was used for ordinal variables. This study adopted a level of significance of 5% (0.050) both for the comparison and correlation analyses.
RESULTS
The results of the oral narrative comparative analysis of groups FASD and TLD indicated statistically significant differences between the groups, both for the macrostructural aspects (Table 1 ) and for the microstructural aspects of the oral narrative ( Table 2 ). Table 1 shows that, among the typical story elements analyzed, only the linguistic markers that signal opening and closing of the story did not present a statistically significant difference between the groups. With regard to microstructural aspects, a statistically significant difference was only found for the item "lexical diversity" ( Table 2) .
Another aspect analyzed from the oral narratives presented by individuals in the FASD and TLD group was the occurrence of incomplete C-Units, which was higher in the FASD group compared to the TLD (Md GA =4.0, Md GC =0.5, p=0.003).
As to the classification of the oral narrative's global coherence level, it was verified that 45% of narratives in the FASD group were classified as Level II, and 30%, as Level I. The most complex levels were observed in only 20% (Level III) and 15% (Level IV) of the sample. On the other hand, half of the individuals in the TLD group were classified as Level III, and the other half, as Level IV. Table 3 shows the results of the correlation analysis between the four items composing diagnosis of the 4-Digit Diagnostic Code (growth deficit, facial characteristic, impairment in CNS, and alcohol consumption during pregnancy) and the macro and microstructural aspects of oral narrative. It was possible to identify that the items "facial characteristics" and "CNS impairment" presented a statistically significant correlation, especially with regard to the macrostructural aspects of narrative.
It should be noted that the correlations found were all negative, indicating that the higher the level of impairment presented for the diagnostic item in question, the worse the performance presented by the individuals in the macrostructural aspects analyzed. Statistically significant correlations with the four characteristics composing the FASD diagnostic were not observed (Table 3) .
DISCUSSION
This study proposed to investigate and compare the oral narrative of individuals with Fetal Alcohol Spectrum Disorder (FASD) and of individuals with typical language development (TLD). The results found indicated significant differences between the FASD and TLD groups in both the macro (Table 1) and microstructural aspects of oral narrative ( Table 2) . The differences found in the macrostructural aspects investigated were marked by the lower performance of the FASD group in partial scores attributed to the structural elements "setting", "theme", "plot", "misadventures", "resolution", global score, and global coherence level of the narrative (Table 1) .
It is worth mentioning that the information regarding the setting is one of the first to be used by the child in narration, possibly because such information is presented in the first part of the narration to situate listeners in time, place, and with regard to the characters of the story. However, this item presented low scores even for adolescents with FASD who participated in this study. Thus, since individuals with FASD had difficulties to present information about the beginning of the story, it was also expected that difficulties would be found in the other parts of the narration, in which it was necessary to present not only the problem of the story, but also the characters' actions to resolve this problem, in a coherent logical and temporal sequence.
Such impairments were evident not only by the low scores presented by individuals with FASD in the items "theme", "plot", "misadventures" and "resolution", but also in the global narrative analysis to classify the level of coherence.
In this study, both groups, FASD and TLD, presented restricted use of conventional linguistic markers, especially to introduce the stories. This finding justifies the similarity found between groups in this item of narrative analysis, as presented in the results (Table 1) . A possible explanation for this finding, although applied only to the TLD group, may be due to the age of participants. Over the years, as individuals reach more organized and complex levels of story, these markers can be informally left aside without hampering the narrative's structure and coherence. However, the same speculation cannot be attributed to the FASD group, as the individuals presented difficulties to introduce and finish the oral narrative, as well as lower levels of coherence.
With respect to the level of coherence of the narrative, it was observed that the narration of individuals with FASD presented low thematic linearity and difficulty to sequentialize the events narrated, thus hampering the comprehension of the story by the evaluator. As shown, most of the individuals with FASD had their stories classified at the lowest levels of coherence (Level I, 30%, Level II, 45%). On the other hand, half of the individuals in the TLD group presented a narrative classified at Level III (50%), and the other half, at Level IV (50%).
The method of classification adopted in this study (see Spinillo and Martins (26) ) assumes that coherence is to a large extent determined by the presence and organization of typical elements of story in organizing a theme. Thus, taking into consideration that lower narrative scores were found for individuals with FASD, they were also expected to present lower levels of story coherence compared to their peers.
As presented, this study also proposed to investigate the correlation between performance in oral narrative and the score in the items composing diagnosis of the 4-Digit Diagnostic Code (deficit in growth, facial features, CNS impairment, and alcohol consumption during pregnancy). The correlations were all negative, indicating that the higher the CNS impairment, or the more evident the facial dysmorphism, the lower the score obtained by the participant, both for narrative scheme and narrative coherence classification level. Correlations with statistical significance were found only for the structural elements "theme", "plot", and "resolution". These elements are considered central in the classification system of the coherence level proposed by Spinillo and Martins (26) , which justifies the correlations found.
As to the results obtained from the comparison between individuals with FASD and with typical development (TLD) with regard to the microstructural aspects of oral story narrative, lower values were observed for the FASD group in relation to the TLD group in the items "total number of words", "total number of C-Units", and "mean length of C-Units". However, it was observed that the groups differed only in terms of lexical diversity of the narrative (Table 2) , which is a linguistic measure that estimates the lexical proficiency or variety of different words spoken by the individual in communicative units (17) . By means of the data on lexical diversity, it was observed that the individuals with FASD presented lower performance in lexical proficiency, i.e. they used different words less often in relation to the total of words emitted when compared to the individuals with TLD. Reduced semantic repertoire has been described in previous studies on the language of children exposed to alcohol during pregnancy (12, (16) (17) (18) (19) . It was also observed that, with the increase in the number of utterances in the sample, words tended to be repeated, decreasing the rate of lexical diversity. This finding was observed in both the FASD and the TLD group, which corroborates a study carried out with children with typical language development (29) . Another aspect analyzed from the story narratives presented by the FASD and TLD individuals was the occurrence of incomplete "C-Units". The number of incomplete "C-Units" is not a formal measure of microstructural analysis, but a characteristic of the type of utterance produced throughout the narrative. It was observed that this characteristic was recurrent in the narration of individuals in both groups (FASD and TLD), although the number was significantly higher for the FASD. It is speculated that the greater occurrence of incomplete utterances in the narration of individuals with FASD may indicate the difficulty that individuals often present in planning and elaboration of the utterances, either in lexical selection or in semantic organization of the words that composed the ongoing utterance as of later statements, which should be related with one another in order to maintain the meaning of the narrative. Syntactic and semantic impairments have been reported in studies investigating the performance of individuals with FASD in language tests (12, 15, 16, 18) or in more naturalistic language samples, such as oral narrative (11, 13, 14, 19) , since individuals with FASD needed revisions and reformulations of utterances throughout the oral narrative.
An important issue to be considered in this study and which may reflect on the findings regarding the microstructural aspects investigated is the material used to elicit the oral narrative. The picture book Frog, where are you? (24) favors productions with a logical and temporal sequence, resulting from the visual semantic repertoire offered by the pictures. Therefore, individuals both in the FASD and the TLD group presented more descriptive structures throughout narrations, with less complex syntactic structures, which ultimately disguises the microstructural aspects that may or not be impaired.
Another aspect investigated in this study was the existence of a possible relation between the macrostructural aspects of oral story narrative and the level of compromise of individuals with FASD, from the four key items composing the diagnostic criteria of the 4-Digit Diagnostic Code (21) . As mentioned, the higher the number of facial characteristics and signs of CNS impairment, the worse the performance in narrative of the more structural and organizational aspects of the story narrative scheme, which are found in the macrostructural dimension of the narrative. Our findings did not present association with microstructural aspects, unlike the findings of a previous study (20) . However, it is worth noting that the microstructural aspects contemplated in this study were different from the previous study (20) , since this research did not contemplate an analysis of cohesive resources.
It is known that, in order to narrate a structured and coherent story, it is necessary to access a sort of mental representation of what a story narrative consists in and how it is structured. This narrative scheme, with its constituting elements, is gradually apprehended over the years, as the child is exposed to the story scheme model (23) and as the CNS matures (30) . The findings of functional resonance studies have shown that, both to understand and to produce narratives, it is necessary to activate different neural groups, which are not restricted to a single cerebral hemisphere (30) . Therefore, given the complexity of the task to orally narrate a story, it was expected that individuals with FASD participating in this study, with positive clinical findings more severe for CNS impairment, also presented more difficulty to perform the story narration.
CONCLUSION
The study has shown that individuals with FASD presented performance different from their peers with typical language development, characterized by restricted use of typical structural elements of the story narration scheme with lower levels of coherence and reduced vocabulary. It may be said that analysis of lexical diversity was the measure, among the ones contemplated in the microstructural aspects, that best discriminated individuals with FASD from their peers, which corroborated previous studies on the presence of significant deficits of semantic nature in this condition.
It is also concluded that the presence of incomplete utterances in the narration of individuals with FASD was an important and relevant characteristic to discuss semantic and syntactic deficits presented by these individuals. In addition, that such characteristic must be considered as part of the investigation items for oral narrative and intervention with further narrative difficulties.
Future studies may explore if the association found between narrative performance and the diagnostic items of the 4-Digit (facial characteristics and CNS impairment) present a predictive value for narrative development of individuals with FASD.
